The liquid-vacuum interface of molten alkali carbonate salts is studied with molecular dynamics simulations. Three salts comprised of Li x Na y K z CO 3 near their respective eutectic concentrations are considered to understand the distribution of ions relative to a liquidvacuum interface and their diffusivity. These simulations show that each of the cations accumulate at the interface preferentially compared to carbonate. The cation ordering is found to inversely correspond to cation radius, with K being the most likely occupant at the surface, followed by Na, Li, and then the anion. Similar to other studies, the carbonate is found to diffuse more slowly than the cations, but we do observe small differences in diffusion between compositions that present opportunities to optimize ion transport. These results hold consequences for our understanding of ion behavior in molten carbonate salts and the performance of devices employ these electrolytes. Abstract
The correlation coefficients are 0.780, 0.975, and 0.998 for Li, Na, and K, respectively. These 188 conclusions are similar to the observation by Habasaki that anion-cation spacing is correlated 189 with the cationic radii of Li and Na in carbonate salts (Habasaki, 1990) , which indicates that 190 molecular-scale spatial correlations can provide a good indication of larger bulk densities.
191
The surface tension can be estimated from the cell width and the diagonal components of 192 the pressure tensor according to the expression 193 (2)
where γ is the surface tension, is the simulation cell width in the dimension, is the 195 component of the pressure tensor normal to the interface, and and are the tangential 196 components of the pressure tensor (Kirkwood & Buff, 1949) . This is similar to the surface 279 symmetric or symmetrically distributed around the Gibbs dividing surface. Instead the 280 asymmetric distribution has a maximum beyond the Gibbs dividing surface with a long tail 281 extending into the liquid regime. Depending on the system, the instantaneous interface is found 282 to extend between 5 to 10 Å into the liquid region. This is in agreement with the structure Fig. 7 , the cations are always more likely to be closer to the instantaneous interface 296 than the anions. The ordering is distinct, with K being closest, then Na, Li, O, and finally C. It is 297 interesting to note that the cation trend inversely follows the ionic radii. This indicates that the 298 cations preferentially populate the surface of the instantaneous interface. Interestingly, these 299 distributions are apparently independent of the electrolyte composition, and therefore possibly 300 indicative of broader trends in ion behavior in these molten alkali carbonate electrolytes. The 301 uniformity of the elemental distributions in each panel of Fig. 7 is distinct from the behavior 302 observed with respect to the Gibbs dividing surface shown in Figs. 3 and 4 . This indicates that 303 the dynamics of the interface can be affected by the composition, but the actual arrangement of 304 the atoms is less sensitive.
